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Fourier transform infrared spectra
The FTIR spectra of the TDI, RAG, WRPU, and HAPU are displayed in Figure S1 . The FTIR of TDI shows a characteristic benzene ring stretching peak at 1600 cm −1 . As illustrated in Figure   S1 (b), the peak at 3505 cm −1 is due to -OH stretching vibration of the RAG. Two peaks at 2932 cm −1 and 2868 cm −1 are due to the -CH 2 and -CH 3 stretching vibrations, respectively, while C=C and C=O stretching vibrations are observed at 1634 and 1725 cm −1 , respectively. As illustrated in Figure S1 (c), the peaks at 2265 and 3505 cm −1 disappeared, which represented the -NCO [the largest peak in Figure S1 (a)] and -OH stretching vibration absorption peaks. The characteristic peak for N-H stretching is at 3347 cm −1 , which is relatively wide due to the formation of many hydrogen bonds from -NH and -COO -NH + (C 2 H 5 ) 3 . All other characteristic absorption peaks still exist, indicating that WRPU was successfully produced. Comparing Figure S1 (d) and (c), the C=C stretching vibration absorption peak at 1634 cm −1 disappeared, while the benzene ring monosubstituted absorption peak at 700 cm −1 appeared, and the deformation vibration of -CH 2 -at 764 cm −1 was pronouncedly enhanced, indicating that the WRPU and St had successfully generated HAPU through the copolymerization reaction. 
X-ray photoelectron spectroscopy
The XPS spectrum of HAPU before and after adsorption of Orange II is shown in Figure   S2 . After adsorption, the peak intensities of C, O, and N electron of HAPU are enhanced, and the changes of C and O electron are obvious in Figure S2 . This is because the structure of Orange II also contains C, O, N elements, thus, the C, N, O photoelectrons exhibit some degrees of enhancement after passing through the adsorption layer. At the same time, after adsorption, the electron peaks of Na and S appeared at the binding energy of 1072 eV and 168 eV, respectively.
However, there is no Na and S elements in the HAPU molecules. Therefore, it is indicated that HAPU adsorbed Orange II successfully. In addition, because of the valence state of Na and S elements does not change, hence, the adsorption mechanism of HAPU on Orange II belongs to physical adsorption. 
